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Table S1. DFT calculated vibrational wavenumbers CN) in cm–1 (intensities in 103 km/mol 
in parenthesis) of the 3:1 orientational isomer of 2+, 1+, and 0
 
 in MeCN. Calculated values are 




2+  1+ 0 
long/eclp short/twst Exp. Calc. Exp. eclipsed twisted Exp. 
2164 (0.3) 2147(0.0)  2081(2.5)  1898(4.8) 1889(7.1) 
1867-1883a 
2165 (0.0) 2147(0.1)  2088 (1.1)  1900(4.8) 1895(3.3) 
2167(6.0) 2153(5.6) 
2156 
2091(0.4)  1924(3.5) 1919(2.8) 1915 sh 
2168(5.8) 2153(5.7) 2094(6.6) 
2090 
1938(0.0) 1938(0.0)  
2189(0.0) 2170(0.0)  2097(1.7) 2066(4.7) 2063(3.5) 
2058 
2190(0.0) 2172(0.0)  2101(4.7)  2070(4.8) 2067(6.0) 
2240(0.0 2212(0.5)  2124(2.1) sh 2083(1.4) 2082(0.8) sh 
2243(0.0) 2231(0.0)  2189(0.0)  1896(0.0) 2132(0.0)  
a









Table S2. DFT-calculated one-electron energies and compositions of selected frontier molecular 
orbitals of short/twisted deformational isomer of 2+. (PBE0/GD3/PCM-MeCN) 
 
MO E (eV) Prevailing 
character 
Ir (CN)ax (CN)ax 
Unoccupied      
LUMO+2 -0.57 CN() 7 55 28 
LUMO+1 -0.94 Ir (p)+CN() 23 46 24 
LUMO -2.74 Ir (p)+CN() 34 34 27 
Occupied  
HOMO -5.79 Ir (d*) 88 8 3 
HOMO-1 -7.12 Ir (d)  75 3 16 
HOMO-2 -7.13 Ir (d) 75 3 16 
HOMO-3 -7.61 Ir (d)  69 2 21 
HOMO-4 -7.62 Ir (d) 69 3 21 
HOMO-5 -7.73 Ir (d) 98 1 0 
HOMO-6 -7.90 Ir (d) 49 3 28 




Table S3. DFT-calculated one-electron energies and compositions of selected frontier molecular 
orbitals of the long/eclipsed isomer of 2+. (DFT/PBE0/GD3/PCM-MeCN) 
 





Unoccupied      
LUMO+2 -0.34 CN() 13 51 26 
LUMO+1 -1.74 Ir (p)+CN() 24 43 26 
LUMO -2.50 Ir (p)+CN() 36 34 25 
Occupied  
HOMO -6.35 Ir (d*) 94 6 0 
HOMO-1 -6.96 Ir (d) 93 7 0 
HOMO-2 -7.26 Ir (d) 72 2 18 
HOMO-3 -7.26 Ir (d) 72 2 18 
HOMO-4 -7.35 Ir (d) 73 2 19 
HOMO-5 -7.35 Ir (d) 73 2 19 
HOMO-6 -7.79 Ir (d) 52 3 28 






Table S4. DFT-calculated one-electron energies and compositions of selected frontier molecular 
orbitals of the short/twisted isomer of 1+. (PBE0/GD3/PCM-MeCN; ) 
 
  MOs  MOs 
Prevailing 
character 
MO (eV) Ir C 
(CN) 
N MO(eV) Ir C 
(CN) 
N 
CN() LUMO+2 (-0.09) 12 50 26 LUMO+3 (-0.05) 12 50 26 
CN() LUMO+1 (-0.14) 11 51 26 LUMO+2 (-0.10) 10 51 26 
Ir (p)+CN() LUMO (-0.35) 25 47 27 LUMO+1 (-0.10) 22 47 27 
Ir (p)+CN() HOMO (-3.54) 31 35 21 LUMO (-2.17) 28 38 23 
Ir (d*) HOMO-1 (-5.31) 83 8 28 HOMO (-5.14) 86 8 28 
Ir (d)  HOMO-2 (-6.43) 74 5 7 HOMO-1 (-6.39) 74 5 5 
Ir (d) HOMO-3 (-6.45) 74 5 16 HOMO-2 (-6.41) 74 4 16 
Ir (d)  HOMO-4 (-7.19) 67 2 16 HOMO-3 (-7.07) 68 3 16 
Ir (d) HOMO-5 (-7.19) 67 3 23 HOMO-4 (-7.07) 68 3 23 
Ir (d) HOMO-6 (-7.34) 51 3 23 HOMO-5 (-7.33) 53 3 23 
Ir (d) HOMO-7 (-7.36) 54 3 30 HOMO-6 (-7.34) 54 3 2 





Table S5. DFT-calculated one-electron energies and compositions of selected frontier molecular 
orbitals of the short/twisted isomer of 0. (PBE0/GD3/PCM-MeCN) 
 







Unoccupied        
LUMO+2 0.21 CN() 13 32 18 16 9 
LUMO+1 0.09 CN() 11 40 12 20 6 
LUMO 0.01 Ir (p)+CN() 23 23 27 8 10 
Occupied  
HOMO -3.58 Ir (p)+CN() 32 14 20 13 13 
HOMO-1 -5.21 Ir (d) 57 1 19 3 16 
HOMO-2 -5.42 Ir (d*) 69 0 14 1 12 
HOMO-3 -5.80 Ir (d) 60 2 14 4 15 
HOMO-4 -6.61 Ir (d)  62 2 4 18 6 
HOMO-5 -6.79 Ir (d) 62 3 1 20 5 
HOMO-6 -6.93 Ir (d) 49 1 2 14 19 
HOMO-7 -6.94 Ir (d) 51 5 2 15 19 





Table S6. Calculated and experimental UV-vis spectra of the 3:1 orientational isomers of 
Ir(dimen)
n
 in MeCN. Transitions with oscillator strength larger than 0.01 and spectroscopically 
relevant
2
 triplet transitions (
3











, nm (, M–1cm–1) 
2+ 
long/eclipsed 
HOMOLUMO (95) 443 0.152 475 
a
 




HOMO-5 LUMO (95) 3A 384 - 




HOMO-5 LUMO (95) 323 0.254 
2+ 
short/twisted 











HOMO-4 LUMO (99) 3A 366 - 




HOMO-4 LUMO (99) 320 0.201 
1+ 
HOMOLUMO (86) 711 0.018 800 
b
 (3700) 
HOMOLUMO (81) 534 0.211 595 
b
 (12300) 
HOMOLUMO+9 (60)  350 0.024  
mixed 319 0.243 320 
b
 (20900) 
mixed 319 0.228  
0 
twisted 




HOMOLUMO (98) 425 0.305 
HOMOLUMO+5 (94) 384 0.019  
HOMOLUMO+4 (97) 383 0.013  
HOMOLUMO+7 (89) 334 0.021  
HOMOLUMO+8 (89) 328 0.138 
300 
b
 (25100) HOMOLUMO+10 (95) 317 0.037 












 at 150 K. 
d
 Experimentally 














Figure S1. Calculated (CN) IR spectra of the 3:1 orientational isomer of 2+ (black), 1+ (red), 















Figure S3. Shapes of molecular orbitals involved in the lowest electronic transitions of 2+ 
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